Photosensitizers: 9,10-Anthraquinone-1,5-disulfonate (AQdS, ABCR 98%), 2-acetonaphthone (2-AN, Sigma-Aldrich, 99%), 1-acetonaphthone (1-AN, Sigma-Aldrich, 97%), 1-naphthaldehyde (1-NA, Aldrich, 95%), thionine acetate salt (THI, Sigma, for microscopy), 3-methoxyacetophenone (3-MA, Fluka 97%). Table S1 . Observation wavelengths used in LFP kinetic measurements to determine the decay rate constants of transient species
Transient Species
Observation wavelength /nm
Excitation Wavelength 266nm
3 DMABN* 400 or 600 DMABN •+ 500
Hydrated electron ( 
DMABN (DMABN •+ ) after direct photoionization

Model compilation
The kinetic modelling was performed using the software Kintecus 1 . The following concentrations were used: • +X), and monitoring the formation of this dummy product (which was not subject to any other reaction).
S4
In experiments with degassed solutions the main decay pathway for the hydrated electron is most probably its reaction with DMABN to form a radical anion of DMABN (Equation A9). 2 However, such a radical anion could not be observed. The reactivity of the hydrated electron with water or with constituents of the buffer was of minor importance in our system (Equations A4A8; A10A12). 
Model compilation
The modelling was performed using the software Kintecus 1 . The following conditions were used: The rate constant for deprotonation reactions were calculated from the acid-base equilibrium constants using a rate constant for the protonation reaction of 5 × 10 9 M 1 s 1 .
The modeled decay rate constants were retrieved from the Kintecus model results by fitting ln(c/c start ) vs time. The fittings were performed excluding the initial part of the decay to avoid incorporating fast second-order kinetic components, and using c start = 0.5×c 0 , where c 0 is the concentration of a given species at the beginning of the kinetic model calculation.
Model explanations
The decay of the triplet state of 1-NA ( Reaction equations (with corresponding rate constants given on the right): 
To The most accurate estimates of the rate constants were obtained by the global fit of the differential rate equations (Equations S1−S4) to three kinetic traces at 400, 500 and 600 nm measured under otherwise identical experimental conditions (see an example in Figure S9 ). For the fit of each kinetic trace, the initial concentrations of 3 DMABN*, Table S4 ). The firstorder (k 0 ; k RAD ); pseudo-first-order (k e-) and second-order (k TT ) rate constants obtained from the minimization of three sets of kinetic traces are summarized in Table S5 . Table S5 . Rate constants of the studied transients obtained from three independent measurements by applying the global fitting procedure described above The absorption spectrum of the triplet state of 1-NA ( 3 1-NA*) has a broad maximum centered at ≈500 nm ( Figure S5A) . 8, 9 A band centered at ≈420 nm can be attributed to the radical anion of 1-NA ( Figure S5B ). The DMABN •+ band can be observed at ≈500 nm on a long timescale in the 1-NA + DMABN system ( Figure S5C ). 
S10
k 0 / s 1 k TT / M 1 s 1 k e-/ M 1 s 1 k redox / M 1 s 1 k RAD /s 1
S18
Text S7. Transient absorption spectra of species observed in the 9,10-anthraquinone-1,5-
disulfonate (AQdS) system
The absorption spectrum of the triplet state of AQdS ( 3 AQdS*) exhibits a maximum at ≈400 nm ( Figure S7A ). The radical anion of AQdS (AQdS • ) was produced by electron transfer from nitrite to 3 AQdS* and shows an absorption band centered at ≈520 nm ( Figure S7B ). 10 The absorption spectrum of DMABN •+ overlaps with the one of AQdS • (Figure S7C ), making the AQdS system unpractical for the measurement of DMABN •+ . 
Text S8. Transient absorption spectra of species observed in the thionine (THI) system
Upon LFP of a thionine (THI) solution, the triplet state absorption spectrum of THI as well as the ground state bleaching of THI, giving rise to a negative differential absorbance, can be observed ( Figure S8A ). This complexity in transient spectra is due to the fact that THI significantly absorbs light across the whole observation spectral window ( Figure S1 ), which was not the case for the other photosensitizers. In the presence of triethanolamine (TEA), the radical anion of THI can be observed with an absorption band at ≈400 nm ( Figure S8B ). DMABN •+ can be observed on a long timescale in the THI + DMABN system ( Figure S8C ). 
S20
Text S9. Transient absorption spectra of species observed in the 3-methoxyacetophenone (3-
MOAP) system
The absorption spectrum of the triplet state of 3-MOAP ( 3 3-MOAP*) exhibits a maximum at ≈400 nm and a shoulder at ≈440 nm ( Figure S9A ). 11 The spectrum of the radical anion of 3-MOAP overlaps with the one of the triplet state with an absorption centered at 420 nm. (Figure S9B ). Table 2 The transient absorbance change data, A 500 (where A 500 was measured at the wavelength of 500 nm over the 4.0 cm path length of the employed quartz cuvette), were analyzed using conventional second-order kinetic plots of 1/A 500 vs. time in the time range of 6  84 s delay after the laser pulse. These plots yielded straight lines with high determination coefficients (see Figure S11 and Table S7 We assign this rate constant to , the second-order rate constant for the reaction of The estimated initial concentration of the triplet state of 1-NA is given in the legend and was calculated according to the details specified in Table S7 . Further experimental conditions and obtained regression parameters values are also given in Table S7 . Figure S12 . Kintecus © simulations using the system described in Text S3 and Table S3 
